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Background:  Two-dimensional and Doppler-derived echocardiographic data on normal St. Jude Medical and Carbomedic mechanical 
aortic valve prosthesis function have been reported but remain limited.
methods:  Comprehensive retrospective two-dimensional and Doppler echocardiographic assessment of normal 19- and 21-mm bileaflet 
mechanical aortic valve prostheses was performed early after implantation.
results:  For the 295 prostheses, the mean (range) of values were as follows: mean gradient, 20 mmHg (5-59 mmHg); effective orifice 
area, 1.5 cm2 (0.2-2.8 cm2), and indexed effective orifice area, 0.8 cm2/m2 (0.3-1.7 cm2/m2). Dimensionless index was > 0.25 in 294 
(99%) prostheses. Acceleration time was <100 ms in 290 (98%) prostheses. Acceleration time to ejection time ratio was <0.40 in 289 (98%) 
prostheses. Severe prosthesis patient mismatch was present in 23/54 (43%) of 19-mm prostheses and 57/241 (24%) of 21-mm prostheses 
(p=0.005).
conclusion:  This study establishes parameters defining the distribution of values for Doppler-derived hemodynamic data with normal 19- 
and 21-mm St. Jude Medical and Carbomedics bileaflet mechanical aortic valve prostheses. Prostheses with hemodynamic values outside 
these parameters are likely dysfunctional; however, prosthesis dysfunction may be present even when hemodynamic values are within 
these ranges.
Table: Demographic and Echocardiographic Characteristics 
Variable 19-mm ProsthesesN=54)
21-mm Prostheses 
(N=241)
All Prostheses
(N=295) P value
Age, y 56.6±13.6 55.4±13.9 55.6±13.9 0.56
BSA, m2 1.72±0.19 1.81±0.21 1.80±0.21 0.002
LVEF, % 62.3±11.6 59.6±12.6 60.1±12.5 0.11
LV mass, g 181.5±45.9 192.0±54.5 190.2±53.2 0.22
LV mass index, g/m2 106.6±28.9 106.5±29.9 106.5±29.7 0.81
AVP peak velocity, m/s 3.22±0.62 2.90±0.60 2.96±0.61 0.001
AVP TVI, cm 56.2±11.9 50.4±12.2 51.5±12.4 0.001
Mean gradient, mmHg 21.7±8.3 19.2±8.5 19.6±8.5 0.02
LVOT/AVP (velocity) 0.39±0.08 0.43±0.10 0.42±0.10 0.003
LVOT/ AVP (TVI) 0.41±0.08 0.45±0.11 0.44±0.10 0.007
AT, ms 76.1±13.4 71.8±14.2 72.6±14.1 0.03
ET, ms 260.9±33.7 250.7±28.3 252.6±29.5 0.04
AT:ET 0.29±0.05 0.29±0.06 0.29±0.05 0.68
EOA (velocity), cm2 1.15±0.24 1.48±0.36 1.42±0.36 <0.0001
EOA (TVI), cm2 1.21±0.25 1.55±0.37 1.49±0.38 <0.0001
IEOA (velocity), cm2/m2 0.67±0.16 0.83±0.24 0.80±0.23 <0.0001
IEOA (TVI), cm2/m2 0.71±0.17 0.87±0.24 0.84±0.24 <0.0001
Abbreviations: AVP, aortic valve prosthesis; AT, acceleration time; BSA, body surface area; EOA, effective orifice area; ET, ejection time; 
IEOA, indexed EOA; LV, left ventricular; LVEF, left ventricular ejection fraction; LVOT, left ventricular outflow tract; TVI, time velocity 
integral
Data are expressed as mean±SD.
